This is thought to be reasonable, in the absence of congestion costs, following some earlier research [for example, Ruttan, 1969] .3' Using a perfectly competitive model, the last-mentioned curve is a vertical subtraction of the ES from the DU curve. Equilibrium prices at the farm level (PF1) and wholesale level (PR1) and the equilibrium quantity flowing through the system (OX1) are determined by the intersection of the DM and SM curves in figure l(c). Total quantity supplied by the rural sector is Oxl.
The effect of increasing surfaced roads is to lower both the prices of purchased inputs to the rural producer and the costs of transporting the product to the food deficit area. These effects manifest themselves in downward shifts in the S and SM curves respectively.
Ideally, we would like a direct measure of these shifts to determine a unique solution to the gain in economic surplus, but these are not known, However, we do on crop output solutions that have an estimate of the effect of increasing surfaced roads from the EAN study. Using this information,we can obtain encompass a broad range of possible solutions. 
The SM curve shifts but the S curve does not. This assumes the investment in more surfaced roads decreases marketing costs but does not affect input prices. As a result, product price decreases in the urban sector and increases in the rural sector.
The S curve shifts but the SM curve does not. This assumes that more roads decreases input prices but has no effect on marketing costs. As a result, product price in both the rural and urban sectors will decline.
Both the S and SM curves shift so as to leave farm price unchanged. This assumes that more roads decreases both input prices and marketing costs. As a result, the farm price of output does not change but the urban price decreases.
As we shall see, these three situations yield respectively a high, We postulate that a one percent increase in surfaced roads leads to an increase in rice output of (n x 100) percent. In figure 1 this is (X2-X1) represented by the increase from Xl to X2. Thus, n = q While '1 the end result of more roads is greater output, we assume this occurs only because the increase in roads has reduced the cost Of transferring products from the farm to the non-rural consumer. Therefore, the supply of marketing services curve shifts from SM1 to SM2. Price paid by the urban consumer falls from PR1 to PR2 while the price to producers rises from PF1 to PF2.
The rural population has a net gain of area equivalent (A+B) in we obtain, (X1+X2) = X1+X1(l+ n"
x"n 1 Thus, we obtain, a.n.g. =~E(S) -
, and
Thus, to determine a value for a.n.g. we shall assign values to xl, n, E(S), E(DU), E(ES), PR1 and PF1, as follows. No data could be found on the size of Ml. Thus, it was arbitrarily decided to assume Ml = 0.1 PR1, and use the resulting value of PF1. As it turns out, the solution was not very sensitive to the value of PF . 1 For example, when PFl was reduced by 10 percent, the gain in economic surplus declined by 6/ only about 5 percent.-(g) The price elasticity of excess supply (E(ES)). We expression:
where the values for E(S) and xl have already been
The value of E(D), the elasticity of rural demand, use the determined.
is assumed PF1 to be equal to E(DU) q~or 0.68 and X~, the initial 1 quantity of rice produced in the ERR is determined as follows. It may be argued that since these costs are drawn from all-India data they may not accurately reflect the cost of constructing or maintaining roads in the ERR because the higher than average rainfall in this region will result in road costs above the national average. Moreover, we have ignored bridge costs. Therefore, let us be generous and double the cost figures arrived at above and use these adjusted costs in the following analysis. To obtain a benefit-cost measure we need to add assumptions about the flow of costs and benefits. Let us assume the new roads are constructed within a year, that the full benefits and maintenance costs accrue for each of the following 10 years. After this time the roads are scrapped with a zero salvage value. With regard to the rate of discount, since the major part of costs occur at the start while the benefits are spread out evenly over ten years, we will obtain a lower benefit-cost ratio, the higher the discount rate. Let us then choose a discount rate on the "high" side, say fifteen percent, so that we will err if at all on the side that tends to lower the ratio of benefits to costs.
Allowing a fifteen percent rate of discount, the resulting benefit-cost ratios under the three alternative assumptions are as follows: 1 Under the second and third assumptions, a 10 percent reduction in PF1 will reduce the a.n.g. in economic surplus by 4 percent in each case.
'wile we have assumed parallel shifts in the S curve under both the second and third assumptions, an alternative assumption of proportional shifts has a substantial effect on the a.n.g. in economic surplus. Recalculating the gains under this alternative assumption yields the values of Rs 51.6 million and Rs 86.6 million, respectively.
El State roads includes extra-municipalsurfaced roads maintained by PWD and Local Bodies. However. unsurfaced roads are also included in state roads. Hence, to this extent, the will probably be biased upward.
9/ -In the second and third cases, if we in a proportional rather than a parallel 3.8 and 6.4, respectively. costs obtained in this note assume that the S curve shifts way, the B/C ratios are then
